Proposed Nomenclature for the
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Immunoglobulins of the Domesticated Bovidae

Cattle (Bos taurus)
Sheep (Ovis aries)

Goats (Capra hircus)

BovIDAE IgG

The bulk of the immunoglobulins occur-
ring in the serum and lacteal secretions of
the three named species possess antigenic
determinants (1,28) and physicochemical
characteristics  (1,2,6,7,8,19,21,32,89) in
common with the IgG class as defined in
the human (5). Heterogeneity of these im-
munoglobulins has been demonstrated in all
three species (1,2,6,8,16,17,18,21,32,35,36).
Clear-cut evidence for two distinct sub-
classes is available for all three species (1,
8,14,29,35) although a third has been
claimed for the sheep (18). The IgG1l and
IgG2 subclasses of cattle are described be-
low.

IgG1

/

Bovine IgG1l of the serum and colostrum
differs from IgG2 in that it migrates fast-
er toward the anode in a basic agar-gel
electrophoretic field (1,14,31) or slower to-
ward the cathode in acrylamide gel at pH
4.5 (8). It is the predominant immunoglo-
bulin of the lacteal secretions (1,6,10,26,
31) and is antigenically distinct from IgG2.
Antisera produced against IgG1l in hetero-
logous species detect antigenic determin-
on the y-chains of IgGl which are not de-
tected on the y-chains of IgG2 (29).
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These differences presumably reside in
the Fc fragment in all three species al-
though this has been demonstrated only
in the sheep (14).

IgG2

Bovine IgG2 constitutes less than one-
half of the total IgG found in the serum
of most cattle (26,38), carries a greater net
positive charge than IgG1 and differs anti-
genically from IgGl in its vy-chains (29).
Bovine IgG2 carries the A1/A2 allotypes on
its Fe fragment which are absent on the
y-chains of IgGl (38,4).

The IgG subclasses described here for
cattle can be shown to be antigenically
homologous to the IgGl and IgG2 of sheep
(14) and presumably of the goat. Addi-
tional IgG subclasses would be based upon
the demonstration of specific y-chain anti-
genic determinants distinct from those of
IgG1l and IgG2 and which occur on mole-
cules present in all normal members of the
species.

BOVIDAE IgA

Bovine, ovine and caprine IgA are de-
fined by their cross reactions with anti-
human a-chain antisera (26,27,41). Bovine
IgA has physicochemical (6,7,8,25,37,41)
distributional (10,12,22,26,37) and syn-
thetic characteristics (10,11,26,27,41) sim-
ilar to those described for human IgA (40)
with exception of the mammary gland and
its secretions (10,22,26,27). Bovine IgA has
been shown to be homologous to that of the
goat and sheep (84). Designation of sub-
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classes of this immunoglobulin would be
based upon demonstrated antigenic differ-
ences shown to reside in the a-chains of
molecules which occur in all normal mem-
bers of the particular species,

BovIDAE IgM

Bovine IgM is described by its cross re--

actions with anti-human u-chain antisera
(28). Ovine and caprine IgM are defined
by their cross reactions with anti-bovine
p-chain antisera (34). The IgM described
for these species has physicochemical char-
acteristics similar to human IgM (6,7,28,
32). Recent studies (30) indicate that bov-
ine IgM is larger than human IgM and
that a 7S form of IgM occurs in adult
bovine serum (8). Designation of sub-
classes of this immunoglobulin would be
based upon demonstrated antigenic differ-
ences shown to reside in p-chains of mole-
cules which occur in all normal members
of the particular species.

BOVIDAE FREE SECRETORY COMPONENT
(FSC)

Bovine glycoprotein-a (15) and FSC
(28, 25) are identical as defined by their
antigenic cross reactivity (24) and by their
partial common antigenicity with bovine
secretory IgA (7,8,9,25,26). The demon-
stration of sequence homology and/or im-
munological c¢ross reactions between this
protein and human secretory component
(SC) will be necessary to establish whether
they are homologous. Bovine glycoprotein-
a and human SC have identical patterns of
immunofluorescence in the intestinal lumen
of the respective species (42). The FSCs
of goat and sheep should be shown to be
homologous to that of cattle on the basis
of antigenic cross reactivity.

LIGHT POLYPEPTIDE CHAINS

All classes -and subclasses of bovine im-
munoglobulins share common antigenic
determinants on their light polypeptide
chains: (7, 8). The light chains of cattle
share antigenic determinants with those of
sheep (20) and presumably the goat and
are predominantly of the lambda type (20,
38). Recently, a lambda type Bence-Jones
protein from cattle has been characterized
and purified (38). ‘ :
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